Little is known about how special education services received by students with Autism Spectrum Disorders (ASDs) differ by age, disability severity, and demographic characteristics. Using three national datasets, the Pre-Elementary Education Longitudinal Study (PEELS), the Special Education Elementary Longitudinal Study (SEELS), and the National Longitudinal Transition Study-2 (NLTS2), this study examined the age trends in special education services received by students with ASDs from preschool through high school. Elementary-school students with ASDs had higher odds of receiving adaptive physical education, specialized computer software or hardware, and special transportation, but lower odds of receiving learning strategies/study skills support than their preschool peers. Secondary-school students had lower odds of receiving speech/language or occupational therapy and of having a behavior management program, but higher odds of receiving mental health or social work services than their elementary-school peers. Both disability severity and demographic characteristics were associated with differences in special education service receipt rates.
Introduction
The diagnosis of Autism Spectrum Disorders (ASDs) has steadily increased in the United States in recent years (Centers for Disease Control and Prevention, 2012) and has been accompanied by a plethora of services and supports to treat its symptoms (Goin-Kochel, Myers, & Mackintosh, 2007) . Schools are centrally important to families of a child with an ASD, as school services often are the most readily available, and schools can be the vehicle through which outside services are obtained (White, Scahill, Klin, Koenig, & Volkmar, 2007) . Schools and their special education services can be seriously challenged as they seek to support the needs of the steadily growing number of students with ASDs (Yeargin-Allsopp et al., 2003) .
Many prominent symptoms of ASD, such as difficulties with communication and social interaction and fixed and repetitive thinking and behavior, can limit functioning at school. In addressing the pervasive nature of ASD symptoms, schools often provide a combination of communication, social, and behavioral services and life skills training to help students succeed at school (Spann, Kohler, & Soenksen, 2003) . However, little is known about the specific special education services students with ASDs receive from preschool through high school. No studies have yet examined differences in their receipt of special education services across this wide age span nor examined its relationship to disability severity and demographic characteristics, particularly using nationally representative data.
Documenting the pattern of services received by students with ASDs across childhood using national data will help policymakers, school personnel, and service providers project staffing and training needs to meet service demands as the population of students with ASDs continues to grow. Such data also provide a yardstick against which families can assess their own service experiences and gain new awareness of ways in which services might be broadened or reshaped to meet their children's needs. Further, an awareness of changes in service receipt patterns associated with a move from preschool to elementary school and elementary to high school can help parents and educators prepare for that transition and possible alterations in the nature and level of services typically provided to children at the next school level. Understanding correlates of service receipt can help identify underserved groups of students with ASDs and help parents and other stakeholders identify and address special education access and equity issues.
What We Know
Families affected by ASD seek out and/or accept a wide array of services and treatments for their children (Dymond, Gilson, & Myran, 2007; Goin-Kochel et al., 2007; Hume, Bellini, & Pratt, 2005) . For example, using information from 552 families about 111 different services and treatments, Green and colleagues learned that families were using an average of seven at the time they were surveyed, with one parent using 47 simultaneously (Green et al., 2006) . Goin-Kochel and colleagues found that parents of individuals with ASDs ages 1.7 to 21.9 years old reported using between four and six therapies at the time they were surveyed and had tried between seven and nine therapies at some point in their children's treatment histories (Goin-Kochel et al., 2007) .
Further, service receipt by students with ASDs differs with age. For example, although several studies suggest that speech and occupational therapies are the most-used services across the age range (Bitterman, Daley, Misra, Carlson, & Markowitz, 2008; Hume et al., 2005; White et al., 2007) , others note that the use of these services declines over time (Goin-Kochel et al., 2007) . White et al., surveying 101 parents of children ages 9 through 15 with ASDs on children's educational histories from kindergarten through eighth grade, found that rates of service receipt were highest in third and fourth grades and lowest in eighth grade (White et al., 2007) . In a 2-year follow-up study of preschool children with ASDs, McConachie and Robinson (2006) found that as children aged, they had less involvement in services from agencies outside of school. Kurth and Mastergeorge (2010) reviewed the cumulative Individual Education Plans (IEPs) of middle school students with ASDs and learned that they received more curricular adaptations in middle school than they had in elementary school. Further, in middle school, they were more likely to receive behaviorist and para-educator supports, whereas in elementary school they were more likely to receive occupational therapy. These results suggest that educational priorities shift as students enter adolescence and that age appears to influence students' experiences of services and supports.
Service receipt also varies with the nature and severity of students' disabilities. For example, Bitterman et al. (2008) found that preschool children with ASDs received more services and more intensive services than children with other kinds of disabilities. White et al. (2007) found that among high-functioning first-grade students with ASDs, students with greater symptom severity received more services than their peers with less severity. Shattuck et al. (2011) also found more severe disability to be associated with higher rates of service receipt among young adults with ASDs.
Studies also indicate that the services used by students with ASDs differ along demographic lines. Mandell and colleagues (2002) found that Medicaid-eligible White children with ASDs received more services and at an earlier age than children with ASDs from a minority race/ethnicity. In a study of families with a child age 11 or younger with ASDs, Thomas and colleagues (2007) found that racial/ethnic minority families were less likely than their White peers to use services from a case manager, psychologist, or developmental pediatrician or receive sensory integration services. They also showed that parents with a college or graduate degree were more likely to use a neurologist for their child with an ASD than were less well-educated parents. Bitterman et al. (2008) also found that family income was negatively associated with receiving special transportation services.
Despite the variety of services available and accessed through and outside of schools, parents of children with ASDs often report that their service needs are unmet. In a survey in Virginia, Dymond et al. (2007) asked 929 parents of a child with an ASD (ages 0-22) how to improve services for their child, with responses indicating a need for (1) improved service quality, quantity, accessibility, and availability; (2) better training of nonprofessionals to work effectively with children with ASDs; (3) increased funding for services, staff development, and research; and (4) creation of appropriate school placements and educational programs for students with ASDs.
What We Need to Know
Despite what is already known about services provided to children with ASDs, there are a number of gaps in the literature that remain to be addressed. First, most studies have focused on a narrow age range of students with ASDs, particularly young children receiving early intervention services (Iovnannone, Dunlap, Huber, & Kincaid, 2003; Wilczynski, Menousek, Hunter, & Mugdal, 2007) . No studies have yet looked across a child's school career from pre-K through high school to identify differences and commonalities in service receipt. Second, most current studies focus on a wide range of therapies rather than the special education services provided to children with ASDs in schools. Third, these studies have limited generalizability due to small and nonrepresentative samples. This study addresses these weaknesses in the knowledge base by using three national longitudinal datasets to address the following questions:
(1) What is the national picture of special education services provided to students with ASDs across the age range? (2) Do students whose disability, demographic, and family characteristics differ receive a different set of special education services?
Method

Study Databases
This study used the first wave of three national longitudinal datasets, the Pre-Elementary Education Longitudinal Study (PEELS), the Special Education Elementary Longitudinal Study (SEELS), and the National Longitudinal Transition Study-2 (NLTS2), to measure special education service receipt rates for students with ASDs from preschool through high school.
PEELS followed a nationally representative sample of more than 3,000 children ages 3 through 5 across five waves of data collection from 2004 through 2009 (Carlson, Posner, & Lee, 2010) .
SEELS involved a nationally representative sample of more than 10,000 special education students ages 6 through 13, collecting data in 2000 -01, 2001 -02, and 2004 -05 (Wagner & Blackorby, 2004 Wagner, Kutash, Duchnowski, & Epstein, 2005) . The NLTS2 sample of more than 11,000 special education students ages 13 through 17 involved five waves of data collection, 2 years apart, from 2001 through 2009 (Wagner et al., 2005) . The datasets have many similar design features, including data on common topics such as service receipt, using identical question language. By examining data from all three datasets, this study provides comparable snapshots of special education services received by students with ASDs ages 3 through 18.
Sample
All three datasets used the same two-stage sampling procedure to select nationally representative samples of students with disabilities. The first stage involved selecting local education agencies (LEAs) stratified by region, size (student enrollment), and wealth (percentage eligible for free/reduced price lunches), from which students receiving special education services in each disability category were randomly selected from the rosters of participating LEAs or special schools. This sampling procedure enables generalization of findings to the national population of students with ASDs as well as to students with disabilities as a whole and to those in each special education disability category (Carlson et al., 2010; Wagner & Blackorby, 2004; Wagner et al., 2005) . PEELS, SEELS, and NLTS2 surveyed special educators regarding special education service receipt for 110, 690, and 580 students with ASDs at the first wave of data collection, respectively. Weights from wave 1 surveys in each of the three datasets were used to produce descriptive statistics that generalize to the national population of students receiving special education services under the ASD category.
The background characteristics of students with ASDs at wave 1 are depicted in Table 1. PEELS data include students in preschool (ages 3 through 5) in 2003-04, SEELS data include students in elementary and middle schools (ages 6 through 13) in 2000-01, and NLTS2 wave 1 data include students in middle and high schools (ages 13 through 17) in 2001-02.
1 Students with ASDs represented in the datasets were disproportionately male (>83%) and White (>70%).
More than 55% of students with ASDs had mothers with at least some college education, and a little less than half of the students were from families with annual incomes of $50,000 or more.
<Table 1>
Measures
The studies collected student data from multiple sources on a wide range of topics using parent/youth telephone interviews or mail surveys; school, teacher, and school program surveys;
and in-person student assessments and interviews. The measures are described below.
Special education service receipt rates. The major outcome variables are whether a student with an ASD received a particular type of special education service and the total number of special education services that a student received. PEELS surveyed preschool teachers on whether a child received each type of service through the school system during the current school year, with a response rate of 74% (Carlson et al., 2010) . SEELS and NLTS2 both surveyed school personnel knowledgeable about students' programs to report on services included on a student's IEP and provided to him/her by or through the school during the current school year, with response rates of 60% and 50%, respectively (Wagner & Blackorby, 2004; Javitz & Wagner, 2005) . From a longer list of services, 14 special education services were analyzed if received by at least 15% of students with ASDs and for which the same wording was used in the three studies. These services were categorized as: (1) Demographic and family predictors. Across the datasets, student age in years and months was based on the date of the first wave of data collection. Parent interviews provided information on student gender, race/ethnicity, mother's education level, and family income.
Family involvement in school was calculated by summing four yes/no variables indicating whether the respondent or other family members had (1) attended a general school or program meeting, (2) attended a school or class event, (3) volunteered at school, and 4) attended an IEP meeting in the current school year. A summation of the scores produced a measure ranging from Disability-related predictors. Daley, Simeonsson, and Carlson (2009) and Bitterman et al. (2008) suggested creating a disability severity index from the PEELS dataset using parentreported child functioning on six dimensions to measure the severity of children's impairment.
Because SEELS and NLTS2 surveyed three of the six dimensions that PEELS surveyed, a shortened disability severity index was created based on the three common dimensions across the datasets: communication/conversation, overall health, and ability to understand language.
Parents rated students' conversational ability as: 1=converses as well as others, 2=has a little trouble carrying on a conversation, 3=has a lot of trouble carrying on a conversation, or 4= does not converse at all. Parents rated a child's ability to understand verbal or nonverbal communication as: 1=understands just as well as other children his/her age, 2= has a little trouble understanding, 3=has a lot of trouble understanding, or 4=does not understand at all. Children's overall health was rated by parents as 1=excellent, 2=very good, 3=good, or 4=fair or poor. The disability severity index sums the three items and ranges from 3 to 12.
Analysis
All analyses were performed using SAS 9.2 (SAS Institute, Cary, NC). SAS PROC SURVEY Taylor Series Linearization method was used to account for the complex sampling design and provide the exact estimate of the standard errors. This study used appropriate weights to produce summary statistics on the demographic, disability, and family variables and on service receipt rates. For multivariate models, PEELS, SEELS, and NLTS2 datasets were combined. Two dummy variables using elementary students with ASDs in the SEELS dataset as the reference group were created to indicate preschool students in PEELS and secondary students in NLTS2. Logistic regression models were used to predict the odds of receiving a particular special education service using measures of age group (preschool vs. elementary; secondary vs. elementary), demographics, disability severity, and family involvement at school. Interaction terms between age-group dummy variables and covariates were added to the main effect model one by one to test whether the effect of age group on the service rates changed depending on the level of covariates. Only significant interaction terms are presented in the results table. Multiple regression models were used to predict the number of services received using age group and the other covariates. These association analyses did not use sampling weights because weights from each dataset were not comparable. provided to more than one-third of students with ASDs. The use rates for the rest of the special education services ranged from 5.3% (mental health services) to 28.6% (special transportation).
Results
Services Received
For elementary-school students with ASDs, speech/language therapy (84.6%) and occupational therapy (50.0%) also were the two most common special education services.
Special transportation (44.7%), a behavior management program (43.8%), service coordination/case management (39.5%), and adaptive physical education (39.1%) also were commonly received by students with ASDs. Rates of receipt of less commonly provided services ranged from 6.4% for social work services to 29.5% for learning strategies/study skills support. Speech/language therapy also was the most common special education service provided to secondary-school students with ASDs, followed by special transportation (54.0%). Adaptive physical education (50.9%), service coordination/case management (44.7%), and a behavior management program (34.6%) also were fairly commonly provided to these students. Across the studies, 18.0% of preschool children with ASDs and 3.4% and 6.7% of elementary/middle and high school students received none of the three services that directly address ASD-related symptoms-speech/language and occupational therapies and behavior management services.
<Table 2> Predicting the Odds of Service Receipt <Tables 3 and 4>
Tables 3 and 4 present the results from multiple logistic regression models and multiple linear regression models predicting the odds of receiving each special education service and the total number of special education services received by students with ASDs.
Age cohort. Compared with elementary-school students with ASDs, preschool students with ASDs had significantly lower odds of receiving adaptive physical education, specialized computer software or hardware, and special transportation, but significantly higher odds of receiving learning strategies/study skills supports, controlling for demographic characteristics, disability severity, and family involvement. Compared with elementary-school students with ASDs, secondary-school students had lower odds of receiving speech/language therapy, having a behavior management program, and receiving occupational therapy, but higher odds of receiving mental health and social work services. Within each study cohort, age was unassociated with service receipt rates, controlling for other factors. Family involvement at school was associated with lower odds of receiving occupational therapy and specialized computer software or hardware, controlling for other factors.
<Figure 1>
Interaction effects. Significant interaction effects were found between being a high school student (as represented in NLTS2) and communication skills on the odds of receiving speech/language, occupational therapy, behavior management services, or none of these three services ( Figure 1 ). Although secondary-school students with ASDs generally were less likely to receive these three services than their elementary-school peers, secondary-school students whose conversation abilities were severely impaired had similar odds of receiving these three services as their peers in elementary school.
Discussion
This study is the first to report special education service receipt rates for students with ASDs in preschool, elementary, and secondary school using three national datasets. The most common special education service received by students with ASDs in all three study cohorts was speech/language therapy; 85.2%, 84.6%, and 66.8% of students across the studies received this service. These proportions were similar to the 87% reported by Bitterman et al. (2008) , 70%
reported by Green et al. (2006), and 84% reported by Goin-Kochel et al. (2007), but much higher than the 37% reported by Hess and colleagues for a sample of students in Georgia public schools and much higher than the 9.1% of youth with ASDs who received that service once they had left high school (Shattuck et al., 2011) . The second most common special education service for preschool and elementary students with ASDs was occupational therapy (65.3% and 50.1%), rates that are close to those reported by Bitterman et al. (2008) In contrast, our findings on the relatively lower rates of students with ASDs having a behavior management program (34.6% to 44.6% across studies), through which impulse control strategies and social skills, for example, could be taught, are inconsistent with the widespread social and behavioral impairments that are characteristic of ASDs. Nonetheless, inattention by schools to social and behavioral issues in serving students with ASDs has been reported in other research (Kohler, 1999; Kurth & Mastergeorge, 2010; White et al., 2007) , leading White and colleagues to assert that it constitutes "an area of unmet need in schools" (p. 1410).
Additionally, the finding that learning supports, including tutoring, were provided to relatively few elementary-school students with ASDs is consistent with contentions by others that providing academic interventions and supports is under-emphasized in developing IEPs for students with ASDs (Kurth & Mastergeorge, 2010; Shapiro, 2010; White et al., 2007) , particularly in light of the increasing inclusion of such students in general education settings.
Interestingly, case management/service coordination was consistently provided for about 4 in 10 students with ASDs across the three studies, a rate that was maintained into the post-high school years (Shattuck et al., 2011) . The relatively low rates of receipt of mental health services across the study cohorts (5.3% to 21.8%) was surpassed among young adults with ASDs in the early post-high school years (35.0%) (Shattuck et al., 2011) .
The average number of special education services received by students with ASDs was 4.67, 3.65, and 3.88 for preschool, elementary-, and secondary-school students, respectively, which are lower than parent-reported average of 7.2 treatments found by Goin-Kochel et al (2007) and 7 services found by Green et al (2006) . This may reflect the fact that the previous studies were based on parent reports and included treatments such as drug therapies along with services, whereas this study is based on school-reported, school-provided special education services and focused only on services received by at least 15% of students with ASDs.
The main findings of the study relate to age differences in special education service receipt.
After controlling for demographic characteristics, disability severity, and family involvement, compared with elementary school students with ASDs, this study found that some service receipt rates declined with age. For example, elementary students with ASDs were less likely to receive learning strategies/study skills supports than preschool students with ASDs, even though they were tackling formal elementary-grade curriculum content that would not characterize preschool programs. Similarly, secondary-school students with ASDs were less likely to receive speech/ language and occupational therapy, to have a behavior management program, and to receive none of the three basic therapeutic services than elementary-school students. The finding on the declining trends of speech/language and occupational therapy service rates are consistent with findings of Goin-Kochel et al (2007) and Kurth and Mastergeorge (2010) . A decline in learning strategies/study skills services and having a behavior management program remain understudied.
The finding on increasing trends of students with ASDs receiving none of the three basic therapeutic services indicate that accessing these essential supports through the special education system becomes more difficult as students age. Future research needs to focus on understanding barriers to continuity in accessing needed services throughout a student's school career.
Different from several recent studies that found declining service receipt rates with age (Goin-Kochel et al., 2007; Kurth & Mastergeorge, 2010; , this study found increasing service receipt rates for several special education services. Elementaryschool students with ASDs had higher odds of receiving adaptive physical education, specialized computer software or hardware, and special transportation than their preschool peers, and secondary-school students with ASDs had higher odds of receiving mental health and social work services through their schools then their elementary-school peers.
Given the emphasis in IDEA on individualizing services and programs for students with disabilities, it is not surprising that a different pattern of services could emerge as children enter and exit different developmental stages. For example, adolescence is the time of onset for about half of life-time mental disorders in the general population (Kessler et al., 2007) . Thus, it would be expected that mental health services would be more commonly provided in high schools than earlier, regardless of the presence of ASDs or other forms of disability. The family tensions that often increase as children reach adolescence also could be expected to generate an increased need for family-oriented social work services, as we see for students with ASDs represented in NLTS2. Similarly, elementary-school students would be more developmentally ready to handle school-provided bus or van transportation to school and to take advantage of educational software and hardware at school than preschoolers, with or without disabilities.
Differences in state policies governing elementary and secondary schools also might contribute to changes in students' disability-related services. For example, the California State
Board of Education mandates that secondary-school students receive twice as many minutes of physical education in a 10-day period as elementary school students (Office of Special Education
Program, 2012). This would contribute to an increased need for adaptive physical education for older students with physical/coordination limitations relative to younger students, an increase found in this and other studies (Thomas, Ellis, et al., 2007) . A next step in research is to study whether these differences in service patterns over time relate to differences in outcomes for students with ASDs.
Our results also indicate that student characteristics are associated with special education service receipt rates. They confirm findings from previous studies that more severely impaired students with ASDs received more services or therapies (Bitterman et al., 2008; Green et al., 2006) , indicating that service provision is responsive to individual need, as intended by law.
Although as a whole, secondary-school students with ASDs received less speech/language and occupational therapies and were less likely to have a behavior management program than their elementary-school peers, older students with ASDs who had more limited communication skills had similar odds of receiving these three interventions as their elementary-school peers, suggesting that allocation of speech/language services appropriately reflected student needs.
Although the association between family income and special education service receipt has rarely been studied, one previous study (Bitterman et al., 2008) was consistent with our findings that higher family income was associated with lower adjusted odds of receiving special transportation services, perhaps because higher-income families were more able to provide transportation for their children with an ASD themselves. The current study also found students with ASDs from higher-income families had lower adjusted odds of receiving communication services and adaptive physical education provided by their school but higher odds of receiving occupational therapy. Further research is needed to understand the reasons behind these incomerelated differences in special education service receipt rates. Hispanic and African American students with ASDs were found to have lower adjusted odds of receiving case management/case coordination services than their White peers, suggesting a need for further research focused on the special education service needs, special education access barriers, and equity of service receipt among minority students with ASDs.
This study has made an important contribution to our understanding of the patterns of services students with ASDs receive from or through their schools across the preschool-throughhigh school grade range. However, service receipt rates reveal little about a critical question in serving students with ASDs or any disability-are the services enough? Are there needs for services that are not being met? Although limited, some parent-reported data can be brought to bear on this question. Early interview-or survey-based studies of the views of parents with children with disabilities regarding the services they received suggested that obtaining services for their children required "fighting" for what children needed (McWilliam et al., 1995) and that they did not receive enough services (Dunlap, Robbins, & Darrow, 1994) . A more recent study using PEELS data found that parents of preschool children with ASDs were significantly more likely to report dissatisfaction with the services their children received than were parents of children with other disabilities, even after controlling for severity of disability, total hours of services received, and the number of different services received. Almost half of parents of students with ASDs reported their children needed more of the services they were receiving and one-fourth indicated there were needed therapies or services that their children were not getting through their school district (Bitterman et al., 2008) . NLTS2 included items similar to PEELS regarding parents' satisfaction with their children's services and had similar findings. High school students with ASDs were significantly more likely to have parents reporting that it took "a great deal of effort" to obtain services for them than did students with disabilities as a whole (32.5% vs. 18.7%, p < .001), and their parents were more than twice as likely to report that the services they received were insufficient to meet their needs (35.4% vs. 15%, p < .001) (Levine, Marder, & Wagner, 2004) . Clearly, from the perspective of parents of students with ASDs, much remains to be done by their schools to meet their diverse service needs.
Although this study makes an important contribution to the literature, there are several limitations to consider when interpreting these findings. First, the studies' survey instruments asked school staff to report services indicated on IFSPs or IEPs as being provided to specific students with disabilities; nonetheless, some school staff may have relied on individual knowledge of services provision rather than documentation, perhaps underreporting service receipt rates (Bhandari & Wagner, 2006) . Second, the severity of disability was based on parent reports of the child's communication/conversation skills, overall health, and ability to understand language. Parent-reported severity of disability may be subject to bias and cannot be equated with the results of formal evaluations conducted by trained professionals. Third, although the survey items cover a variety of special education services provided to students with ASDs, no definitions of those services were provided to respondents, and no information on procedures, quality, intensity, and fidelity of implementation of those services was collected. Thus, the actual experience involved in receiving a particular service is very likely to have differed, possibly widely. Further, the Office of Special Education Programs' (OSEP) new vision for
Results-Driven Accountability (RDA) shifts the focus from procedural compliance to improving results and outcomes for children with disabilities (Office of Special Education Program, 2012).
This new shift indicates that future research is needed to advance our understanding of the effectiveness as well as quality and implementation of special education services and programs.
Fourth, although this study used three national databases, our results can only provide a snapshot of the services received by each age group (i.e., preschool, elementary, secondary) in the early 2000s. Lastly, because the data do not permit linking students to their school and state locations, this study was not able to estimate the important state-to-state differences and high-SES -to-low-SES school differences in special education service receipt rates. Note. Logistic regression models were performed using white, female, elementary students as the reference group. Odds ratio and associated confidence interval are presented for logistic regression models. Nonsignificant interaction terms are not presented. *p < 0.05; **p < 0.01; ***p < 0.001. Note. Logistic regression models were performed using white, female, elementary students in SEELS data as the reference group for all outcomes except counts of total services received. Odds ratio and associated confidence interval are presented for logistic regression models. Multiple regression models were performed for counts of total services received outcomes, and coefficients and associated standard errors are presented. None of the interaction terms were significant and they were not presented here.
a Three basic services include speech/language therapy, occupational therapy, and behavior management. Interaction plots describing the effect of age group on odds of receiving speech or language therapy, behavior management service, occupational therapy, or none of three basic therapeutic services depending on the severity of communication impairment.
